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(71) Wc, NOL OFFSHORE 
VICES (UK) LIMITED, a British Company, 
of 131 — 133 KoUmd Park Avenue, London 
Wll 4UT (formerly of 4—9 Wood Street, 
5 London EC2V 7JY)> do hereby declare the 
invention, for wfakh we pray that a Patent 

nbc granted us, and the method by which 
to be performed, to be particularly des- 
cribed m and by the following statement: «— * 
10 This invention relates to the tecuriag of 
structures to tubular metal piles underwater. 

It It the conventional practice where, for 
trample , i base is to be fattened to the tea* 
bed by pUes for the hate to incorporate hxH- 
15 vidual tubes which endrde the parts of the 
piles projecting above the sea bod, and the 
tubes ate then secured to the pOes bjr any 
one of several methods including wcttng or 
grottdngf or driving a phi dlsnv tiicafly 
20 through each pile and the surrounding tube* 
All of these methods are however extremely 
expensive by reason of tfae need to ship out 
divers and the required special apparatus for 
underwater work and the lengthy work neoes- 
sexy on site. 

According to the present invention there 
it provided a method of tecoring to tabular 
metal piles a structnre sacorporatxng a penality 
of cufjea rt trough which the respective pDea 
which method comprises locally dt> 
each pile outwardly into tightly 
or welded engaynxot with the en- 
circling otx oy aemnaoon or sn t xpsosrve 
chsrg a within the pfla> 

It will be understood chat the only work 
required of the diver in an underwater opera- 
tka according to the invention n to ensure 

- * tl - - — O- f — jkA^^^iMM ^j^aMd^^l 

max toe cxpjoarfc cnargc is corrccnv poszooneo 
and l o ca t ed . The required shape ana size of 
the explosive < haige are all determined 
befot ehancL 

The pile and tube may initially both be 
cyMndikal at the kxarJon of tfae inte nded 
cay lotion, so that the explosion deforms both 
the pOa and the tube outward locally, or 
alternatively the tube may initially be 




wildly detained at by swaging so that the 
explosion deforms principally the pflc, ex- 
It locally into swaged or welded 
with the tube. SO 
invention wul now be described in 
i detail with reference by way of example 
to the accompanying dit^jsmmetic drawingt 
in which: 

Figures I and 2 are diagrammatic sectional 55 
views SD u s tratfa sj respectively the shapes of 
the tube and pi l e, in one method according 
to the invention, respectively before and after 
the detonation of the explosive charge. 

Referring first to Figure 1, the reference 60 
numeral 10 indicates a metal frame structure 
which is to be fixed to tfae sea-bed by 
securing the structure to tubular steel piles 
driven Into the sea-bed 11* One such pde is 
shown at 12. 65 

Hie structure 10 incorporates a pn^fay of 
vertical pile guide tubes 13 and operates, 
during ha installation, as a template for locat- 
ing the piles In their correct positions whilst 
they are being driven. To assist in guiding 70 
the leading ends of the piles into the tubes, 
the upper ends of the tabes are betted out* 
ward, each pile is thus lowered through tfae 
corres po nding tube 13 and into 
the sea-bed. When the pOe has been driven 75 
in, its upper end is left projecting fust above 
the top edge of the tribe 13, the pile being 
cut off at tfab level if necessary. Each of the 
guide osbes baa i nterme diate ha ends a 
swagedpout portion aa shown at 14 and co 60 
secure the structure to the piles a shaped 
explosive dorp 15 tuspeaded on a Boe 16 
is lowered into tfae pDe to a position level 
14 of the tube, it located in that 
i and fa then detonated. The explosion 85 
t the pile locally outwards into swaged 
or welded engagrmrnt with the portion 14 
of the tube, so th at the stru cture b located 
tgafntt upward or downward xtovtment rela- 
tive to the pfle> 90 
Tits shape and sfoe of the charge are 
to materials used, the 
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depth and density of the water, whether a 
rwaged to e tfa eo o e fit or a welded interface 
fit is requxed between the pile tod the guide 
tube, and other relevant factors. 

S If desired, the initial swaging of tbe guide 
tubes may be omfttrri, and in that case the 
tube Is made from a metal having a mPcfcni 
degree of maOeabifitv to enable it to be de- 
formed outward, without fracturing, by the 

10 explosion, so that again a swaged interference 
fit or welded interface fit is obtained between 
the tube and pile. 

WHAT WE CLAIM IS :— 
1. A method of seem fag to tnbnlsT metal 
15 piles a structure JuuvporatJog ■ pfcjcakty of 
tubes through which thn reapectrvn pOes pro- 
ject, which method com prises locally deform* 
ing each pfle outwardly Into tjgfrdr swaged or 



wesdedexngement with the encirclin g tube 
by detonati on of an explosive charge within 20 
the pile. 

2* A method as **fa^wwt hi dahn 1, wh*i'»fn 
each tube Is initially of locally increased dia- 
meter at tbe loca t ion of the explosive charge. 

3- A method of securing tn tubular metal 25 
piles a structure incorporating a plurality of 
tubes ttaough which tbe respectbe piles pro- 
ject which method is substantially as h erei n- 
before described with reference tn and as 
Illustrated in the a ccompan ying drawings. 30 

STEVENS, HEWLETT Jt PERKINS, 
Chawed Patent Agents, 
5 Quality Court, 

London WC2A1HZ, 
Agents for the Applicants. 
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